Phosphorylation, but not overexpression, of epidermal growth factor receptor is associated with poor prognosis of non-small cell lung cancer patients.
Epidermal growth factor receptor (EGFR) is commonly overexpressed in non-small cell lung cancer (NSCLC) and its tyrosine kinase phosphorylation is thought to be an ideal target in the treatment of patients with NSCLC. In the present study, we examined surgically obtained specimens from a series of 36 NSCLC patients for expression of EGFR, phosphorylated EGFR (p-EGFR), and HER2 by immunohistochemistry, and also examined the correlation with clinical characteristics. The positive rate of EGFR, p-EGFR, and HER2 was 97.2%, 44.4%, and 88.6%, respectively, and the overexpression rate was 80.6%, 0.0%, and 27.8%, respectively. EGFR overexpression and phosphorylation were seen at almost the same rate in each histological type of squamous and nonsquamous cell carcinoma (squamous vs. nonsquamous; 78.6% vs. 81.8% for EGFR, 35.7% vs. 50.0% for p-EGFR), while HER2 overexpression was seen less frequently in squamous cell carcinoma than in nonsquamous cell carcinoma (0.0% vs. 45.5%, P = 0.003). Univariate analysis revealed that EGFR overexpression was related to good performance status (P = 0.038) but not related to EGFR phosphorylation. EGFR phosphorylation was correlated to short time to progression (TTP) (P = 0.002) and poor prognosis (P = 0.002), although EGFR overexpression, HER2 overexpression, or EGFR-HER2 coexpression were not correlated to TTP or survival. Bivariate analysis showed EGFR phosphorylation was related to short TTP and poor prognosis both in early and advanced stages. Multivariate analyses confirmed that clinical stage, performance status, and p-EGFR expression were independently associated with increasing risk of short TTP and poor prognosis. These results suggest that phosphorylation, but not overexpression, of EGFR may be an important predictor for clinical outcome of NSCLCs.